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*#*BUfc» 130nm S£l 250nm «J*g|f 0 



o 
o 



5s 

CO 
CO 



*L m £r * * 



X#C0 2 , 0i&S0 2 #*n=0ii, 1, x^»» y * 0 ilJMft:, 

^^-^ n=0 8t, y #^t, 

R^a. . MACd-cK tt4Lft.(Ct-c«) M(Ci-cJ, 

#;S»m=l-4, 

(C-C 4 ) > SHC,-C 4 ) > C0 2 (M,^)OH. C0 2 (^)C0CH 2 C0CH 3 , 



R, R 2 R4 Rs 

~i i ^ i i y y 



(X^R 3 R 7 R6 





R 7 R* ( 3 ) 



X ^ C0 2 , 0 S0 2 ^ n=0 i& 1, 

R %t §L> gift. ^(C-C 4 ). ttt.JtCCi-OWCCi-C*), 

#,£.m=l-4, 

(C-C 4 ) . gt(Cx-C 4 ) , C0 2 (£tg-)0H. C0 2 (^^)C0CH 2 C0CH 3 , 

3. *L#j** 1 * + tfJfc»*4HMW**#*<k># 

0. 3 J. 0. 7. 

4. *M«-*2**fiL^#, 
35 mol% . 

5. *LiH**- 1 * t ****** 6 ^JMUfc*. 

6. * t ******* 
8. 1 ttia^4&, *t #***/* 150 T * 



it. 

10. 1 tflB.^, ^—^♦VfcZifc 

11. :M«*# 1 * + 

12. *t#J^;£ 1 * + *fJfc**JJ&*i- 130 M. 220 nm & 

14. iM$*#itt*a^#, *+*r*ftL^*— 

50 wt%. 

16. 1 ^ttti*^** * 

18. 

a) 1 

b) >^^#^r>&-t^ifc^^^#^^; 

c) #**:*IJiUfc#jfc4Mfcifc; 

d) *«ifc;*lJ&i£#^; 

e) T^^^^^^^-^H-^. 

19. &#]JM^ 18 130 nm 200 nm 

20. ;&*OJM£- 18 #3r&-, & t M"**^**^^**--^*. it 




21. **** 18 *t#*#*****^ 90lC * aA 
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( substrate) -5 ^ A*#»iL*iMKa^#*^at 
(photolithographic) JMUpX^^HM.*. ■ 

>b^U^ia^^^-T"^f:^,^ (microlithography) i"£t#]*£^ 
-i-it#ifc^J&^-^^^^^^-f"^» >J8 ; f*iifc*A<fc*-«**M 

##4fc#*f ^^f^h^, (100-300 nm) fciHjMiJft. 
^**^*(UV)**^*^«t^4fc9ii^2tat, ^^HAIt 248 nm 
**193 n«ftJS.*4S#**Jlt*.- A***JR^«^*US 4,491,628. 
US 5, 350, 660, EP794458 GB 2320718 t^&> i£^#J 
m -f 248 nm «5**llti|.^*.-f^^ 
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&j^&1&*ti*>lLMMlk. tfL£jt$A%L&/£3LK» **JH^***** 
**. IS jfei|JHL*'fc*^* (topographic) #4t*ft#A-t*W»i-. 

****TiN. TiON. TiW^*Ji4tiSr#30 NM3fc««**.It^*«&**t. 
#4J§^.f-^T^ict: C. Nolscher^A, Proc SPIE # 1086 242 
X (1989); K. Bather, H. Schreiber, «if (Thin solid 

films) , 200, 93, (1991); G. Czech 

( Microelectronic Engineering ), 21, 51 jfr (1993) . fcfc B. A. R. C 

***JL***M*-*-. **tt^*M**l *»#^-rMr#-f- 



##. B. A. R. C JLMt>&#l. #siit#*#*A*M**#+ m* 

(Proc SPIE % 1086 (1989), 106 jfr ) . USHfr******^** 

> EP 583,205 t4$*&#> 51 X. * 

ifh, ep 583, 205 t#^tt»^#*fcS***^*^ aw ** AW * 

4fr, US 5,652,317 t'>^#*I^» * + W 

^♦^^at***^-^**^**^** (PGMEA). 

Si (PGME) 3*H& & Bt. T*-f-**«*4fc**t*-^ # ffr^iMI-tt 

£jfc#]JI£^j#, 436 nm, 365 nm 248 nm T!#J&. Zj2L$L*£ 

f- 193 nn.f£^«#f^«E^*Mt#.^f^*)W. ® 
EP 542 008 ^fcJ^fftffr&M£&&&&T&&%&$$' J **~ < &> *>&M 



J.^ 250 nm 



X#C0 2 . 0^S0 2 ^n=0it 4 1, zi^^t, #>siy # oil&#t, 
n=0 8t, y i(?#lt. 




A m=l-4, 

(C-C 4 ) . Sg(C-C 4 ) , C0 2 (£t£)0H. C0 2 (^.^) C0CH 2 C0CH 3 , 

ft^A.^iHf- 90TC, #.i&,t^ 150T?, jt#.&;f^ 190t;t 

(PGMEA) , * ¥ «■ 

(PGME). |L&£gt(EL)**2-Jt^> ^it^T***^*^****.*-* 

**;«Jlfcar«. #***JJR.*Jft 193 m ******** 

J^#7 ) 130 nm 300 m #*h£M§:ftTi&*f& 

*r*,*j&*»*, *4MJ**4t*«*«*- flU&'T** ******** 



n=0 fl*, y 3r#£t, 
R^i^ **\ MA(C-C 4 ), ££#L^(C-C 4 ) ASKC-C 4 ) , 

R L JL R 7 **itJfe;*i^ Sit:* *^(Ci-C 4 ) . JMF&H* £t#LJ- 
(C-C 4 ) . ^(C t -C 4 ) . C0 2 (*tg-)OH. C0 2 (M^)C0CH 2 C0CH 3 , 

^W&&&to^%fr%&*^#> i %$ i * h > £tx^co 2 . oil 




a) 





(3) 

^^^JM^******^* 320 nm J. 450 nm 

Z^ T^. &T^, T 

JUL r.*#UM*JL, #L«-TJL**3l5t* 
MSx^MM, *tx#co 2 . so 2 ^o, 4fc&co 2 . **JM*T 

'li&ifi fi^#-7G^il^^ 35 mol % 65 mol% , 45 mol 



% 31^55 mol%, Mft&$-fr*t. 
•%Mm&L&&£. 193 nm ^h^^^^(k)^^ 0.3^ 0.7, 
0.5 J.^ 0.65, M #1 @ ^1 it if ( ellipsometry) 4^-^- 
Jfcte (n) #^1.25 M.n 1. 9. & f-i££L^£ 193 nm *h 

*PGt/8^'J^ 40 nmtf&^#iUt*J&. *4tJ8 
£ 193 nm ft**«*#£*##*ii«Ltf, &*«&*.H.**fe 

Sfj&Jf-ifc/i&f 150 nm, JMfc&4&^ 90 nm. 

1500 J.^ 50,000, 4fcs& 4,000 j£3r 30,000, jt#.x& 5,000 

£^20,000. **J$a*-?-*4fc-f l.sootf, tf J FB'£.#iM1-*fc*.4t' 

^(methyols) . -8*#. jiEifcjUM**. # 

=-fMU^ 2,6- 

iMt*****/*^****^***^ 90TJ**fc-f 250T?Bt/ fc £ 
«A4UL«4lf. &&>*£#l#.&>fc90TC, 150TC, at-# 
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&%L%f£.&2L*R%L&4h 90 wt% J>* 50 wt%, -ft 

85 wt% J.#0 70 wt%, jt/ffc&^ 80 wt%^#0 70 wt%, 4££l^ 
4frtfB4M|!d**|-. ^JPUH^M^flfe^t***"*"*** 5wt% J.^ 50 
wt %, 15 wt% J.^ 30 wt%, ^^.^^60 ^^^-H*. &8x. 

j*^&&XW£L&&*#J-MLTT%%l 0.1 wt%£.^ 5 wt%, 
0. 5 wt% 3 wt%, Jt^^ 1 wt%.£^ 2 wt%, £Ma^4fctf® 

#-^g^^^.g|(PGMEA). i^S^f S*.(PGME)^|L^^St(EL), 2-Jt 
S^. 3£&3f, 3F&iMi»r-TA8, -fcMfcikPGME. PGMEA EL 

-f 4M& 50wt%, Jt^i^20wt%, it— #il#.&#.f- 10 wt 

%. 



it^#^#^^T^^^^^^^^> ***** 
*4L-f**-t. »iL#*A«*J**A*^20Mi^ 200 iui- 

Jt. j*^***^*. *pfc##.*#*>&» & 

Jpi, 4t«riL#*A^*#ia*jt»iL#*^ifcJ«lt**^. 
»iL#** + «*^4frJir*«i"A^*^**** T ^*^ ir - 

#£ff£jfc*!ft&-'g*4fr: £ ^# (negative-working) ^»iLi>ft 
( positive-working) fcUftft-M*. £ £ Jl#ifc^ft^#i&#& 

# T ft#j&* ft # #r 

sT-f ¥,M#i£M%l£l&& K«3fe# Jt^-f JL«ftl»ft ( 

#), ftit**^*^^^**^^*^** 1 *- **** 

^tsei^it^-^^^it^lJ^-^^^*^^ e**jfca*Mf-*jfc*lft* 

£#j&-htf £B*fl*.**i*W8t. ***.*lft«*ffl# 
frtf+MAfc-f 1 Jim- ^+*A**Cft**SJfcUft«** 
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£^-i£5E.-f ( subhalf micron) JLtf&irtf, -kT-S-fl*^ 
130 nm£.^ 250 nm 4Lffl 

193 nm *t#& Jfc« J&4$$£ f" EP 794458. WO 
97/33198**US 5,585,219 t» **tT 
193 nm ft<t*^fj*«lt*|L^^X*»^#<a^-t«- 

90X:^^ 250X3. ^^^#,^90X3, fi'J 

ifii^^^^^ 250t:Bt, ^L^^^#4t#^^ 

frAVLOr * *4Wh» « #*M&flL# # JHt&g it *i Jfctt 
- * *. T ft & « ft - t H *********** 
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m 3. 311 g m*±*#*a* 

******** 0.1361 g 0.00265 g 

m& 20 g n m. m mm m ^sml**-*.* 8-*#fc-*-t a* # * 

tilt- #^^^0.45^0.2 MM*****- SMT 500 nm 

115X3 T*# 60 « 193 nm tt*ifcx 

*A#A*»*. * no* T*» eo ##* iAifcw 

^JMfctf 2.38wt%#4**i*60#. *^**-f-A*4feT«.*, ft 

jaj fii @ ^ 

m&w 2 ( fc&frl ) 

5lit# 1. 0 g H (4-^£- • 0. 299 g * (¥*.&<P *> 
(Powderlink ®, # H Cytec Industries, West Paterson, New 
Jersey) . 0.013 g *********** 49. 0 g $L&^& t, 
*4*iL#iMM*^*. 0. 45 ^ 0. 2 Jim st*»st*. 

*it#*#tfc£******** * 220C 3USLT***f 60 *J&*it 
£ J. A. Woollam®VASE **4fc4t«fH**-k* 185 J. 1000 nm &B 
ft ********* n A * k 

flL ( *jM*> . * 6 +^MM ( 55-80°, 5°) T£ 450 >h 

*.**t***#, #*|*it 2500 *** 

*T#^ n tt&^fr* Cauchy **. *^*^-f-fc*# 

* 1. 73, ^Jit^lt^ 0. 9013. 

jfl£*«l l ft************ 



12 



*;fc««^iUHMHM-*** 40 nm **■ 200X3 T*t# 

60 *>. *J&** 500 1 115X3 T** 

*J&#**X* 193 m 

not:T** eo^***.***?**** 2 - 38 wt 

60^. *jfcJajftH*t*UM***.. 

3 

1. 8 g 2, 6-5M£¥^*t¥SM»* 0. 078 g *-^#*-f - 48 g 

n^z^i^^^##-T^^^ei^ l:l**#t, 

%L&th. *H***M*t 0.45 **0.2 nm &%&W2f%& 

n *» *;(*.***) . 

1.466, *2l4fc^l£# 0.576. £ 200X3 T**# 60 SMMfc*^**** 
(PGMEA) t** 60 fcJlUMt**.*^ 1. 8% - # £^ 

« 1 *&*JiJft^*»iL#***^«**. **M-t ******** 

40 n« #* 200X3 T*» 60^, ft 

J&JMT500 M l«&**Jft«.*#* 115X3 T*# 60^. 

193 n. #e,l&ifctf^£ 
110X3 T**# 60 ^l»^fW 2.38 wt 60 

ilit# 3 g 4Hfe**^#^ ******* (52:4 8> 
0. 9 g 2, 6-aMfe******** 0.0039 g ^^^^.-^^^^ 27 
g |L*Z*»t> «*fML**#*Mfr- ******0.45 3*0.2 pa 
****** 2 #J£fc#*»iU&ifr#tt n (##^) k 
- «44f##^^ 1-466, ***** 0.576. £ 200X3T 
60 ##£(5— ##-* fe^^fil (PGMEA) tat* 60 #>^#*J& 
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0%. i ifr^*********- 

200iCT&-# 60 #\ *J&iW 500 nm 1 

£ 115T:T**#60#\ 193 nm ^**X*«t4f A*- 

2.38 wt% 60 *K &43&fe^#4t;TJ&&, 

£*MN 5 

ii.it# 3 g 4-jfe»2.#^f«#*T » (52:48) 
0.9 g 2,6-Sl|£l^*t'fSM* 0.0039 g f^^Mf^^f 
27g|L^^filt, *^*il#**ift^r °- 0. 2 

|im 2 /^2£#i£#iU*^H-tf n (*r#*) ^ 

k(*.4bMt). «14f##4^ 1.466, A4fc#** 0.576. £ 200*0 
T&ft 60 l&ft&ft^ ***VlfeZ*A»<PGlIEA) tatfc 60 ^>£**J#lf 

fUI-AtlA.A 0%. /8&*M*I l ***i(Jft^**»^.#iMH6**** 

200X: T*fc# 60 *>. 500 nm ^f-# 1 «**4 It* 

115t:T*^60^- MJ^ttAtf* 193 nm 

A***. # &**tf*Jf * not: t*M* eo ##/8 «Mfcw vJMfe 

^aMfl 6 

iiit# 3 g 4-^^^^^¥^^#^Tfi§(52:48)^^^, 
0. 9 g Cymel® 324 ( J$ & Cytec Industries, West Paterson, New 
Jersey) 0.0195 g V^*****M*-f 27 g |L*&»t. 
*)&&&.Mfeft%L&&- #tt**.Hit 0. 45 0. 2 Jim i±Sl&ii3i. 
# 2 0r*£&#ii: fir^#^#^ n ( ) k ( A*#4t ) . 
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m&#rM^% 1. 466, *8l#L$~$l% 0. 576. £ 200 V 60 
^^i£*pg££&g§(PGMEA) t*l:& 60 #^8i#^J&#Jt#3L;& 0 

&%&Wtt&&Mfcft&7Tfc^#> 40 nm Jf-tf #* 200TCT& 

# 60 500 nm /f-# 1 H5TC T 

&#60^. %k£&ik&%m 193 nmtt*jfc:E.**fc#A*.**. 
8fMttf^>*£ 110X;T**#60 ^tfaaJMbW?*.^ 2. 38 wt%* 
60^. #.*a«fc-f-**lfcT*.*, 

iE5t# 0.75 g 4Hfe JM£ ^ *M (52 :>48)tt -Ml 

0. 112 g Cymel® 324 ( J# & Cytec Industries, West Paterson, 
New Jersey) . 0. 1 12 g 2, 6-SL (^T^T^) 0.0097 g 
**J**£ : ¥Jfc-0*-f - 36.25gH&^itt, *i*«r*JH"iMH*M*. 
#i£$goki&i± 0. 45 3* 0. 2 jim 2 #ri£&#iS# 

iL#aM1-# n ( *r#^) k ( . «W*M*+# 1. 452, A 

*t^^L^ 0.555. >& 200t:T&# 60 ¥ fttt 

(PGMEA) +gtfc 60 #J&*W*«UML«*-* 0% . A 1 

fe^riM?* 40 nm^tfifjg, #^200TCT^^60f>. *^*MT 500 
nm 1 ft 115T: T*i* 60 »J&4HI*Ji 

A 193n««**:fci*ifc#A***. # Ci*****Jt *. HOT? T**# 
60 *>#/8iL&4fcW 1 FJM&tf 2.38 wt%*3go&.&^ 60 $\ ££r4$fc 

£*MN 8 

il.it# 0.75 g 4Hfe**£*^ <52:48)tt#-|l 
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0.224 g W ( Powderlink®, # fi Cytec 

Industries, West Paterson, New Jersey) 0.0097 g 

36.25 gUfil^filf, H^EfMM^. # 
0. 45 0. 2 nm itJ&SWlfc- £r£*M*i 2 
n ( ) k ( SlJfc^ ) . «W*Mt"*# 1. 442, &*. 

0. 532. *. 200 TC T 60 * V «■ & #M (PGMEA) 

#40 nm^^^J^, #^t 200 , CT^60f>. 500 n« 

1 115TC T»*!r 60 jfc^4tt*4M M 193 

110TCT^^60## 

JQ V-*-**** 2. 38 wt% 60 £4?;|9l.fe'?X.4Ufc 

9 

i&it# 0.75 g 4-JfeM^#^fl-«**f (52:48) tf^H 
0. 13 g *?#l*¥*^|t*J**» 0.0097 g T^fctfJMMf* 

»*>F36.25 g3L&^Stt> **fMUHMH*M*. 

0. 45 0. 2 nm &$4fc«l 2 0f-&&4Ht n 

( 4fr#^ ) ^ k( *8L$C^£l ) . *J##r##-# 1. 445, *&#L$-$t% 0. 545. 

* 200 TC T 60 3Mf £ * ^ Sf^ ¥ Bfc ^ (PGMEA) t ftfc 60 ^ 

«J^#JftJf-A**.^ 0%. 1 ^ife,*]^^-#^Kr^#^-#gi 

200TCT*fc*£ 60^. 500 nmJf-tf^aM*! 1 

»]/R^>&#>£. 115X3 60 193 nm tfl&ifcX 

A***. 110X3 T***£ 60 

2.38wt%*igo&&^ 60 #\ &43&fc^lSM^T*&&, ^ 
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10 

illt# 0.75 g 4-&&%LZ,%M & (52:48) 

0. 224 g *?4Ufc.?&-^ 0. 0195 g V******^*- 

g§it^ 36.25 gt^it. ®4r&&.Mfeft£3L&%. 
0. 45 ^ 0. 2 it*lg*ta&. 2 ft^^M^ to&Mfkftl* n 

( ij.4j.4L )#, k( *Ufc** ). ^#*r#4^ 1. 455, 5Sj&^£t# 0. 536. 
£ 2001C T 60 ft — Sf#- V & ^ A» (PGMEA) t 60 

^#*J&^j!£.^i*L# 0%. 1 fi^its»J^^^^#^^ 

>MM Jii8***««*»iL#ik*fc**** 40 nm/f-tf 
*J&, 200TCT**# 60 &j£iM?500 na;f-tf£4fc*9 1 ti& 

115tJ T***§- 60 #\ ^>^#^^ # 193 nm X 
*i&#jM§U&;fc. 1101C TfcMt- 60 *MM*4Mfcw 

2. 38 wt 60 #\ &i3&*.^&&L&T&&, & 

£ifc#l 11 

ilit# 0.75 g 4HMM£Z**M <52:48)tt*Jfc 
0.32 g W (T^^T^-)"^ ( Powderlink®, J$ il Cytec 
Industries, West Paterson, New Jersey ) 0.0214 g *P3£^& 

36.40 g #t8££^t, fl^l^Mi-iMMa^*. # 

^^^.itit 0. 45 0. 2 nm itSl 2 ^r^^#^^ 

M&ft#J n ( ##4- ) k ( siiffc^ ) . «W*M**£ 1. 456, 

0. 542.^200X:T^^60##^^^^#-¥^^^ (PGMEA) 
t^>& 60 ^J&SW^J&J^^^ 0% . # 1 4&&*lJ&jHHfc 

#} 40 nm^6^^^, 200T: T&it 60 f£&fel? 500 nm Jf-# 

1 Jftfc*.**. nsn Tj&& 60 €K 193 

nm^^i*ii#A^«i-^.#^^3t^^^ 110X:T^60 
^^Wfl-^ 2. 38wt%^^«.a^60^o £434$fe^«&#; 
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#35.6g (0.2mol) 2-££*S^ 5.01 (0. 05 mol) 

g r&ft^&f&^-l- 60.92 g ^wM^t. 
4.06 g 2,2'->KlL^TJt(AIBN). 70T: T^fA^JtT 

^jfe^ 13 

&it#1.0 g %#Lto 12 t^J^^^^^^ 2 -^^^^^^ 
i^&tpSttf^H^ 0.32 g ia? (Powder link®, 

Cytec Industries, West Paterson, New Jersey) 3*0.013 g 

Ha, #^^^it 0.45 3* 0.2 *im it 4&£^W2#riU£# 
*»iL#**r^n(##4 t )*»k(4L*b#*). 1-806, 

0.58. * 200t:T^^- 60 
(PGMEA) tft* 60 *j£«|**«UMta*.* 0%. J8 1 **** 

Jfc*#*fML#*#«&:3r«a*fcfc. Jl IB ******* ***** 

i&3frfc;MM0 nm #*200tJT«t*60^. *,£SMf 500 

nm ft 1 ** H5T3 T**# 60 

193nm^**i*afc4fA***- 110TCT**# 
60 ^#^a^4bB9 fM« 2.38 wt%**«JLM* 60 

*jfc43 14 

#53.4 g (0.3 mol) V*.*#A**JMMM»*.-f 80 ' 1 g X 
t» fti£>£>kt>^ 5.34 g 2,2'H**.~#TI*(AIBN). 
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70T: T^fA^HT^ 5 'hat. #i£^i£>&#]>M^ 

15 

i£it# l.Og^ 14 t*J-^^^( V*rt**'2HiUMMfc.»>. 
0.294 g Powderlink®, Jft £ Cytec 

Industries, West Paterson, New Jersey ) ^ 0. 013 g f MM 

jff'&^&Sfet* 49 g H&&gf t» «4h»iL4i-J8r*flL^4fe. 

5i.it 0. 45 ^ 0. 2 |im *lt#*#**il*<a^«4*^ 
* 220t:aAT»it 60^, 193nm A«*n^k 

-ft, n 4SL ( ) k 41 ( ) . i®&*rM^-% 1. 8087, 

*jtfbMt£ 0.652. >^^^Ji^^^^^E5riL#^-#^^^^ 40 
nm^-^^J^, &<£iM» 500 na Jffi$ 1 ft£«J&&-iM-£ 115 

TC T&*# 60 &J&#i*£Jt # 193 nm #*jfci*lfc#jM*jfc. 

110TCTi^^60 &#jaftAttW 1 P£-&tt 2. 38 wt 
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